Casey et al. BMC Public Health 2014, 14:649 
http://www.biomedcentral.com/1471-2458/14/649 



RESEARCH ARTICLE Open Access 



Effectiveness of a school-community linked 
program on physical activity levels and 
health-related quality of life for adolescent girls 

1 1 ~J 1 ^ A 3^ 

Meghan M Casey , Jack T Harvey , Amanda Telford , Rochelle M Eime ' , Amanda Mooney and Warren R Payne 



Abstract 

Background: This study evaluated the effectiveness of a school-community program on Health-Related Quality 
of Life (HRQoL; the primary outcome), physical activity (PA), and potential mediators of PA among adolescent girls 
living in low-socioeconomic rural/regional settings. 

Method: The study was a cluster-randomized controlled trial. Twelve communities with the requisite sports clubs 
and facilities were paired according to relevant criteria; one of each pair was randomly assigned to the intervention or 
control condition. Eight schools per condition were randomly selected from these communities and the intervention 
was conducted over one school year (201 1). Female students in grades 7-9 in intervention schools participated in 
two 6-session PA units - a sport unit (football or tennis) and a recreational unit (leisure centre-based). These were 
incorporated into physical education (PE) curriculum and linked to PA opportunities for participation outside school. 
Students were surveyed at baseline and endpoint, self-reporting impact on primary and secondary outcome measures 
(HRQoL, PA) and PA mediators (e.g. self-efficacy). Linear mixed models for two-group (intervention, control) and 
three-group (completers, non-completers, control) analyses were conducted with baseline value, age and BMI as 
covariates, group as a fixed effect and school as random cluster effect. 

Results: Participants completing baseline and endpoint measures included: 358 intervention (baseline response 
rate 33.7%, retention rate 61.3%) and 256 control (14.1% and 84.0%). Adjustment for age and BMI made no 
substantive difference to outcomes, and there were no cluster effects. For HRQoL, after adjustment for baseline 
scores, the intervention group showed significantly higher scores on all three PedsQL scores (physical functioning: 
M + SE = 83.9 ± 0.7, p = .005; psychosocial: 79.9 ± 0.8, p = .001 ; total score: 81 .3 ± 0.7, p = .001 ) than the control 
group (80.9 ± 0.8; 76.1 ± 0.9 and 77.8 ± 0.8). The three-group analysis found intervention non-completers had 
significantly higher PedsQL scores (84.0 ± 0.8, p = .021 ; 80.4 ± 0.9, p = .003; 81 .7 ± 0.8, p = .002;) than controls 
(80.9 ± 0.8, 76.1 ± 0.9 and 77.8 ± 0.8). There were no significant differences for any PA measure. Intervention completers 
had significantly higher scores than non-completers and controls for some mediator variables (e.g. self-efficacy, 
behavioural control). 

Conclusion: Positive outcomes were achieved from a modest school-community linked intervention. The school 
component contributed to maintaining HRQoL; students who completed the community component derived a range 
of intra-personal and inter-personal benefits. 
Trial registration: ACTRN 1261 4000446662. April 30th 2014. 
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Background 

Participation in physical activity (PA) is important for 
physical and mental health [1]. Many adolescents, how- 
ever, do not participate in sufficient levels of PA and fail 
to meet age-related PA recommendations to achieve 
health benefits [2,3]. PA levels generally decline mark- 
edly during adolescence, and gender, socioeconomic sta- 
tus (SES), and rurality are consistently associated with 
PA level. Specifically, girls are less active than boys [4,5], 
adolescents from socioeconomically disadvantaged com- 
munities have lower levels of PA [6], and regional living 
adolescents often have poorer access to services and 
facilities which negatively influences PA behaviour [7]. 
The gender disparity in PA has highlighted the need to 
develop and evaluate interventions targeting at-risk 
youth to promote PA participation [8,9]. To date few PA 
interventions have specifically sought to target adoles- 
cents residing in low SES or rural communities [10]. 

The majority of PA promotion interventions for ado- 
lescent girls have been school-based without involve- 
ment of the family or community, implemented with a 
focus on increasing PA via physical education (PE) clas- 
ses and/or health education strategies, and designed to 
facilitate participation in PA during school time and/or 
outside of school [9,11]. In recent years the number of 
school-based interventions focusing on PA for health 
has increased considerably, from 23 studies in the 1990s 
to 94 in the first decade of the 21st century [12]. These 
interventions have had some success, with short-term 
improvements in school-based PA, but limited evidence 
of positive effects on PA outside of school or during leis- 
ure time [11,13]. A multicomponent school-based study 
in Australian secondary schools reported no increase in 
PA, but reductions in self-reported screen time [14,15]. 
Consequently, multifaceted interventions that target mul- 
tiple settings such as schools and communities are consid- 
ered important for making positive changes to adolescent 
PA levels [13,16]. However, very few interventions to pro- 
mote PA among adolescent girls have included a formal 
school-community link and more research is needed 
[8,17]. Two such studies which have resulted in positive 
PA outcomes for adolescent girls have included the 
Lifestyle Education for Activity Program (LEAP) and Trial 
of Activity for Adolescent Girls (TAAG) interventions. 
LEAP increased participation in vigorous-intensity PA; 
although it was unclear which components of the inter- 
vention (i.e. PE, health education, school environment, 
school health services, faculty/staff health promotion and 
family/community involvement) facilitated this change 
[17]. TAAG [8] was a 3-year intervention that linked 
schools and community agencies (e.g. local health clubs 
and community recreation centres) to develop and pro- 
mote PA programs for girls. The TAAG intervention 
resulted in modest improvements in girls' PA, but only 



among girls who had been exposed to the intervention 
during their entire middle school years (6th to 8th grade) 
[8]. Both LEAP and TAAG were carried out in the United 
States and it has been suggested there is a "need for more 
interventions in different geographical and cultural con- 
texts to have a wider evidence base" (p. 535) [16]. 

In contrast to the United States, where schools, colleges 
and universities play a dominant role in the provision of 
organised sport, in countries such as Australia, United 
Kingdom, Germany, France, and New Zealand community 
sporting clubs play a larger role in participation from the 
recreational to elite level. In Australia specifically, the 
school (PE, school sport) and the community (e.g. sports 
clubs, recreation centres) are the most common settings 
in which organised PA is delivered for adolescents. Fur- 
ther, many community sport and recreation organisations 
in Australia use the school setting to deliver and promote 
their sports programs, although few have formal, system- 
atic or evidence-based strategies to link school-based 
sports programs with local community organisations to fa- 
cilitate sustained participation opportunities [18]. In other 
contextual variations, demographic variables such as resi- 
dential rurality and low SES have not been explored when 
researching the impact of school and community settings 
on PA behaviour [9]. 

This study sought to contribute to real-world evidence 
to better inform public policy and professional practice 
aimed at improving health and PA of adolescent girls 
living in low-SES rural and regional communities. The 
aim of the study was to evaluate the effectiveness of 
a school-community linked PA-promotion intervention 
program targeting adolescent girls living in low-SES 
Australian rural and regional communities on their 
Health-Related Quality of Life (HRQoL), levels of PA, 
and a range of potential mediators of PA (e.g. self- 
efficacy, perceived sport competence). 

Methods 

Intervention 

The intervention involved a school-community linked 
program conducted over a 12-month period for adoles- 
cent girls in grade 7-9 living in low-SES Australian 
rural and regional communities. The intervention was 
designed in a collaborative manner by members of the 
research team who drew on the expertise and lived expe- 
riences of sports coaches from tennis and football, and 
community instructors from the YMCA. Ethics approval 
was obtained from the University of Ballarat Human Re- 
search Ethics Committee, the Department of Education 
and Early Childhood Development (DEECD), and the 
Diocese of the Catholic Education Office. Details of the 
program design and implementation instructions have 
been previously published [19]. The program included 
a school PE component which incorporated student- 
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centred teaching approaches and behavioural skill devel- 
opment. The PE component involved students participat- 
ing in two 6-session units each designed as session per 
week during their 'normal' PE class time, which ranged 
from 57 to 100 minutes. The two units were a sport unit 
(tennis or football) and a recreational unit (YMCA). The 
PE classes were delivered in a collaborative manner by PE 
teachers with the relevant community fitness instructors, 
and tennis and football coaches, and were linked to a com- 
munity component that was designed to address previ- 
ously reported barriers to PA participation. Barriers such 
as skill level, competence, financial costs and teaching/ 
coaching approaches were identified through ethnographic 
fieldwork and informed the design of the program [19-21]. 
The socio-ecological model [22] was the overarching the- 
oretical framework that guided the development of the 
intervention. This was underpinned by: Social-Cogni- 
tive Theory (SCT), which involved incorporating self- 
management strategies to encourage adolescent girls to be 
independently active [23] and a capacity-building frame- 
work [24] to build the capacity of the teachers and coaches 
to deliver the program within the schools and community, 
respectively. Specific capacity building strategies included 
professional development to introduce the key principles 
of the planned curriculum and teaching approach. The 
curriculum and teaching approach drew on the principles 
of Game Sense [25], an Australian derivative of the Teach- 
ing Games for Understanding (TGfU) approach [26], and 
productive pedagogies [27] in curriculum development, 
which is further described in Casey et al. [19]. Game Sense 
was adopted as the pedagogical framework for each of the 
sports units (tennis and football) and saw the focus placed 
upon the tactical dimensions of the game, rather than skill 
performance [28]. Further this pedagogical approach was 
adopted in the school setting to align with recent develop- 
ments in community sports club coaching contexts. 
Productive pedagogies include the dimensions of intellec- 
tual quality, connectedness, supportive classroom environ- 
ment, and working with, and valuing, difference. Particular 
classroom practices that reflected the key tenets of the pro- 
ductive pedagogies framework were identified and sig- 
nalled to teachers through the use of particular teaching 
and learning cues in the lesson plan resources [27] . 

Sampling design 

Quantitatively, the study was a cluster-randomised trial 
with participants grouped by schools. There were two 
conditions (intervention and control) with data collected 
at baseline and endpoint (one year later). Including a 
control group was important, as whole-of-community 
approaches to improving physical activity have often not 
resulted in absolute improvements, but only in improve- 
ments relative to control groups [29]. 



Government and Catholic secondary schools in rural and 
regional communities in the Australian state of Victoria 
that met the following criteria were eligible for inclusion: 1) 
were below the Victorian median (i.e. 1009) for Socio- 
Economic Indexes for Areas Index of Relative Socio- 
economic Advantage and Disadvantage (SEIFA IRSAD) 
[30]; 2) classified by ARIA + [31] as being inner or outer 
regional; and 3) had a local recreation facility, tennis 
club and football club. Following this, communities 
were matched on population size and Government and 
Catholic schools within these matched communities 
were eligible for inclusion. A total of twelve low-SES 
non-metropolitan communities had the requisite com- 
bination of sports clubs and leisure centres for delivery 
of the community component of the intervention. In 
one pair of communities, which consisted of the two lar- 
gest regional cities in Victoria, three schools from each 
community were (subject to agreement by the schools) 
randomly chosen for inclusion in the study. For the 
other five pairs of communities, one school was ran- 
domly chosen (subject to agreement) from each com- 
munity, with the exception that when in one control 
community no school agreed to participate, two schools 
were chosen from the closest matched control commu- 
nity. In summary, sixteen randomly chosen schools, 
eight located in six intervention communities and eight 
located in five control communities, were recruited into 
the study. The profiles of intervention and control com- 
munities ranged in size from 4,233 to 78,222 persons, 
were below the Victorian median for SEIFA IRSAD 
(range: 893 - 993), and were between 115 and 331 km 
from the state's capital city. 

A cohort sampling design was used [17,32] with indi- 
viduals' endpoint measures adjusted for their baseline 
values, potentially increasing the precision of the analysis 
[33]. The control condition involved schools going about 
their usual curricular and co-curricular programming 
and did not include any engagement strategy beyond 
those currently employed on a routine basis by the inter- 
vention program partners: Tennis Victoria, Football Fed- 
eration Victoria and YMCA Victoria. Control schools 
received the intervention resources after end-point data 
collection. 

Power analysis was based on the primary outcome 
HRQoL measures used in the study - PedsQL 4.0 [34]. 
For derived PedsQL scales, (explained later within mea- 
sures) there is evidence that the differences between a 
healthy sample and a sample identified by parents as 
having a chronic health condition such as asthma, 
diabetes or attention deficit hyperactivity disorder or 
depression correspond to effect sizes in the range 0.52-0.81 
[34]; that is medium (0.50) to large (0.80) effect sizes [35]. 
We conservatively specified a small effect size (0.20) for 
the difference between intervention and control groups. 
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After adjusting for differences between the groups at the 
start of the study, assuming moderate correlation over 
time (r = 0.5), ICC = 0.01 and cluster size of 50 for school- 
level clustering effects, and an intervention:control alloca- 
tion ratio of 2:1, with a significance level of 5% and 80% 
power, then based on an independent samples t test, the 
required sample size was n = 788 (525 intervention and 
263 control). 

Based on recruitment and retention rates reported in 
similar international studies such as Pate et al. [17] and 
Simon et al. [32], tempered by the researchers' experi- 
ence of low recruitment rates in the Australian context 
due to the ethics requirement to obtain explicit in- 
formed written consent from both participants and par- 
ents/carers, we assumed recruitment (take-up) rates of 
40% (intervention) and 20% (control) and retention rates 
of 80% in both conditions. This led to a requirement for 
some 3280 girls (1640 in each condition) to be invited to 
participate in the study. An average of around 200 girls 
are enrolled in grade 7 - 9 in rural and regional second- 
ary schools in Victoria; thus 16 secondary schools and 
their associated communities were recruited to partici- 
pate in the research. 

Evaluation design 

The RE-AIM framework [36] was used to examine the 
Reach, Effectiveness, Adoption, Implementation and 
Maintenance (RE-AIM) of the program. The extent to 
which the program reached the intended targets (Reach), 
the number of schools and students that adopted the 
program (Adoption), and the barriers and facilitators to 
the delivery of the intervention (Implementation) have 
been reported elsewhere [37]. This study addresses the 
effectiveness of the program. 

Impact and outcome variables were measured at base- 
line and endpoint using available established reliable and 
valid self-report measures. The use of self-report to as- 
sess health behaviours such as physical activity is consid- 
ered appropriate for the 12 - 15 year age group [38,39]. 

Measures 

The self-report survey included several health and be- 
havioural measures outlined below and was a paper- 
based survey administered by teachers during one school 
period (typically 45mins). In most cases (unless stated), 
the measure used was the mean score on a set of related 
Likert scale items. 

HRQoL was measured using the validated tool PedsQL 
4.0 Generic Core Scales for Teens aged 13 - 18 [34,39]. 
Internal consistency reliability (Cronbach's a) for child 
self-report scores ranged from 0.80 to 0.88. HRQoL is 
related to an individual's health and includes the phys- 
ical, mental and social health dimensions outlined by the 
World Health Organization [40]. The 23-item PedsQL 



includes questions on physical functioning (8 items, e.g. 
"It is hard for me to walk more than a block"), emotional 
functioning (5 items, e.g. "I feel sad or blue"), social 
functioning (5 items, e.g. "Other kids tease me") and 
school functioning (5 items, e.g. "It is hard to pay atten- 
tion in class") which are used to derive summated scores 
for physical health, psychosocial health (emotional, social 
and school functioning) and a total score [41]. The sum- 
mated scores were transformed to a 0 - 100 scale, with 
high scores indicating better HRQoL. 

The concept of "level of PA" is multi-facetted [2]. We 
assessed the level of PA in three ways. First, self- 
reported general PA level was measured using a single 
5-point Likert scale item: 'In general, how physically ac- 
tive would you say you are?' - 'not at all', 'a bit', 'moder- 
ately', 'very', 'extremely' [42]. Single-item questions have 
been shown to be acceptable measures of PA when com- 
pared to accelerometry measures [43] and to multiple- 
item questions or diaries [44]. Second, respondents were 
also asked to report on how many out of the past seven 
days they had engaged in moderate (e.g. brisk walking, 
bike riding, dancing) to vigorous (e.g. activities that make 
you 'huff and puff like netball, soccer, running, swim- 
ming) sport or recreational PA for a total of 60 minutes or 
more, in accordance with Australian Government's Phys- 
ical Activity recommendations for 12-18 year olds [45]. 
We refer to these activities as leisure-time moderate to 
vigorous physical activity (LTMVPA). Finally, PA was mea- 
sured using a 24-hr Previous Day Physical Activity Recall 
(PDPAR-24) questionnaire, which has been validated 
against 24-h step counts in a sample of Australian adoles- 
cents with validity coefficients (correlations) ranging from 
0.29 to 0.34, p < .05 [46]. Self- report for PA provides low 
to moderate validity [47] and is considered appropriate to 
capture a large participant base at low costs [38]. The 
PDPAR-24 was modified slightly to reflect the Australian 
female context (e.g. inclusion of netball). Estimates of 
the rate of energy expenditure in metabolic equivalents 
(METs) were derived from the PDPAR data using the 
Compendium of Physical Activities [48]. MVPA was de- 
fined as any activity with a MET > 3.0. The number of 
30-minute blocks of LTMVPA and hence the total 
LTMVPA (min) and total MET-weighted LTMVPA (MET- 
min) were derived from the responses for leisure-time ac- 
tivities in the PDPAR diary [48]. 

Perceived sports competence was measured using the 
items of Harter's Self-Perception of Athletic Competence 
scale [49], although the scale was modified to suit the 
format of the overall survey in this study. Our 5-point 
scale was similar to the 4-point scale of Wichstrom [50] 
which had better reliability, convergent validity and fac- 
torial validity than the original scale. Participants were 
provided with five statements ('I do very well at all kinds 
of sports', 'I think I could do well at just about any new 
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PA', 'I feel that I am better than others my age at sports', 
'I don't do well at new sports', 'I do not feel that I am 
very athletic') with responses: 'Disagree a lot', 'Disagree', 
'Neither', 'Agree' and Agree a lot'. 

Self-management strategies (SMS) [51], perceived 
behavioural control (PBC) [52], outcome expectation and 
outcome expectancy-value [52] and self-efficacy were 
measured with items previously developed and used with 
adolescent girls, and which were based on contemporary 
PA behaviour change theories such as theory of planned 
behaviour and self-efficacy theory [53]. SMS were mea- 
sured to determine the extent of behavioural and cognitive 
strategies adopted by respondents to participate in PA, as 
behaviour self-management underpinned the program 
design [19]. The scale included four items relating to 
cognitive strategies and four items relating to behavioural 
strategies [51]. A fifth item for behavioural strategies was 
developed by the research team to examine social support 
behavioural strategies ('I have a friend or family member 
who encourages me to do PA). Participants responded on 
a 5-point scale ranging from 'Never' (1) to 'Very often' (5). 
PBC was measured using a question from Motl et al. [52]. 
Participants were asked to respond to one item ('For me 
to be physically active during my free time on most days 
would be...") on a 5-point scale ranging from 'Very hard' 
(1) to 'Very easy' (5); responses to the other three items 
(e.g. 'I have all the things I need to be physically active 
during my free time on most days') were on a 5-point 
scale ranging from 'Disagree a lot' (1) to Agree a lot' (5). 
Outcome expectation and outcome expectancy-value were 
assessed with questions consisting of: belief statements 
(e.g. If I were to be physically active during my free time 
on most days it would help me spend more time with 
friends) on 5-point scales ranging from 'Disagree a lot' (1) 
to Agree a lot' (5); and corresponding value statements 
(e.g. spending time with my friends is...), on 5-point scales 
ranging from 'Very unimportant' (1) to 'Very important' 
(5) [54]. The outcome-expectancy value items were 
formed as a product of the belief and corresponding value 
item scores [55]. 

Self-efficacy was measured using a question developed 
by Nigg [56] which includes 10 items with responses on 
a 5-point scale from 'Not at all confident' (1) to 
'Extremely confident' (5) to measure confidence in the 
ability to persist with PA whenever conditions are not 
ideal. This measure includes five items specific to adoles- 
cents (e.g. 'How confident are you about participating in 
sport or PA in the next month when you have homework 
to do?') and five more generally applicable items (e.g. 
"When you are tired'). 

Enjoyment of a range of activities at school and out- 
side of school was also assessed. Participants were asked 
to indicate how much they liked participating in com- 
petitive sport or PA (e.g. basketball, netball), organised 



but non-competitive sport or PA (e.g. aerobics, 'Zumba', 
social tennis), and non-organised PA (e.g. walking, 
jogging, camping) both at school and outside of school. 
Enjoyment of a range of sedentary activities outside of 
school was also assessed including: talking on the phone, 
chatting, texting, watching TV or DVDs, playing 
computer games, listening to radio, CD, iPod, surfing 
the internet, and social networking. Responses to the 12 
items were on a 5-point scale from 'Hate it' (1) to 'Love 
it' (5). A 'Don't know, never tried' (0) category was also 
provided. Two scores were derived, for PA enjoyment 
(six items) and sedentary enjoyment (six items). 

Barriers to participation in sport and PA included nine 
items regarding personal barriers (e.g. 'I don't like being 
physically active because of my body shape') and seven 
items relating to organisational/environmental barriers 
(e.g. 'Cost of participation'). The list of items were 
derived from PA studies [57]. Participants were asked 
how often these barriers kept them from participating in 
sport and physical activity, and the items were scored on 
a 5-point scale from 'Never' (1) to 'Very often' (5). 

The influence of family and friends on PA and sport 
participation was measured using a modified version of 
questions on family and peer influences which has 
demonstrated good reliability [57]. In terms of family 
influence, participants were asked to complete several 
items assessing social support (e.g. encouragement, role 
modelling, supervision) by indicating in the past month 
whether a member of their household had: 'Encouraged 
you to do physical activities or play sport' ; 'Done a PA 
or played sport with you' ; 'Watched you participate in 
physical activities or sport' ; 'Told you that you are doing 
well in physical activities or sport' ; or 'Been willing to 
assist you with travel to physical activities or sports after 
school or on weekends' . In terms of peer influence, par- 
ticipants were asked with respect to the past month 'Did 
you encourage your friends to do physical activities or 
play sports?', 'Did your friends encourage you to do 
physical activities or play sport?! 'Did your friends do 
physical activities or play sport with you?', 'Did your 
friends tell you that you are doing well in physical activ- 
ities or sports?'. The family and peer influence items 
were scored on a 5-point scale from 'Never' (1) to 'Very 
often' (5). 

Baseline body mass index (BMI) was calculated by div- 
iding participant's self-reported weight (in kilograms) by 
the square of their self- reported height [kg/m ]. Finally, 
baseline age was calculated as the duration from re- 
ported birthdate to reported date of completion of the 
baseline survey, expressed as decimal years. 

Analysis 

'Intention-to-treat' principles were adopted in part. The 
usual intention-to-treat approach to loss to follow up is 
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to make the "worst case" assumption that due to non- 
compliance the intervention treatment has not been ex- 
perienced, and to carry forward the baseline value, 
thereby assuming no change in these cases. However, in 
the present study the first school-based stage of the 
intervention was mandatory, and the loss to follow up 
was due only to failure to comply with reporting re- 
quirements. Consequently, the carry-forward approach 
was considered inappropriate in this study, and so only 
complete cases were analysed. However, respondents 
who completed both baseline and follow-up surveys but 
who reported that they did not complete the second 
community-based stage of the intervention, were in- 
cluded in the analysis, which is in accordance with 
intention-to-treat principles. 

Quantitative outcome measures and summated scales 
based on multiple Likert items, together with potential 
mediators, were initially analysed using linear mixed 
models (LMM), with the baseline value of the measure 
as a covariate, group as a fixed effect and school as a 
random effect in order to allow for the investigation of 
school-level cluster effects. Models were fitted with and 
without adjustment for age and BMI. Two sets of ana- 
lyses were conducted. In the first set of analyses, the 
group factor was the condition of the study (intervention 
v control). In the second set of analyses, the intervention 
group was split into self-reported 'completers' (those 
who had participated in the both the in-school compo- 
nent and out-of-school community component) and 
'non-completers' (those who had participated in the in- 
school component only) and a 3-group analysis was 
undertaken. This analysis was aimed at differentiating 
between the effects of the two components of the inter- 
vention (in-school v out-of-school community compo- 
nents). Paired t- tests were used to further examine the 
patterns of change from baseline to follow-up within 
each group. A similar suite of analyses were conducted 
on two dichotomous outcome measures using logistic 
regression models fitted by the method of generalised 
estimating equations, incorporating an examination of 
school-level cluster effects. No cluster effects were ob- 
served therefore results of ordinary logistic regression 
analyses are reported. McNemar chi-square tests were 
used to further examine the patterns of change from 
baseline to follow-up within each group. Analyses were 
conducted using SPSS version 18.0. 

Results 

Response rate 

Eight schools (n = 1755 Year 7-9 female student enrol- 
ment) accepted the invitation to participate as an inter- 
vention school; however one school withdrew part way 
through the intervention due to unsatisfactory experi- 
ences with a community sport and recreation provider 



and data from this school were excluded from analyses 
(n = 264 students). A further eight schools accepted the 
invitation to participate as a control school (n = 2208 
enrolment). 

Participants who completed both baseline and follow-up 
surveys included 362 intervention students (recruitment 
rate at baseline 33.7% of student enrolment, retention rate 
61.3% of those recruited) and 259 control students (re- 
cruitment rate 14.1%, retention rate 83.4%). For analyses 
incorporating adjustment for age and BMI, participants 
who did not provide birthdate or estimates of height and 
weight were excluded. In accordance with the practice of 
excluding cases for which data are potentially statistically 
influential but probably spurious [58,59], those whose esti- 
mated BMI lay outside the extreme values for 13 year-old 
females recorded in accumulated data from direct mea- 
surements in 21 studies during the period from 1985- 
2008, incorporating 70,758 Australian children (Professor 
Tim Olds, personal communication, 9 July 2009) were also 
excluded. This resulted in data from 263 intervention and 
199 control participants being available for analysis of age 
and BMI. 

For analysis associated with the PDPAR-24, partici- 
pants whose diaries were incomplete were excluded. 
Cases with estimated MVPA of more than 256 mins/day 
(i.e. those who reported more than eight 30-minute 
blocks), which corresponds to the 99th percentile of re- 
sponses in the 2007 Australian National Children's 
Nutrition and Physical Activity Survey (Prof Tim Olds, 
personal communication, 14 December 2011), were also 
excluded. This resulted in data from 136 intervention 
and 107 control participants being available for analysis 
of MET-mins and time spent in MVPA, of whom 106 
intervention and 80 control participants also provided 
valid age and BMI data. To control for the possibility of 
systematic differences in PA levels on different days of 
the week, the PDPAR-24 measures were also adjusted 
for day of week, by multiplying each observation by the 
reciprocal of the ratio of the mean value for the particu- 
lar day of the week to the grand mean value (the un- 
weighted mean of the means). 

Participant profile 

Table 1 presents a summary of participant characteristics 
at baseline - including demographic data, health mea- 
sures, PA measures, and indicators and potential media- 
tors of PA - of respondents in intervention (completers 
and non-completers) and control groups. There was a 
consistent pattern of somewhat higher levels of all health 
and PA measures and indicators among completers 
compared to non-completers and controls. However, 
only three PA measures showed statistically significant 
differences. The proportion who reported meeting PA 
guidelines in the past seven days was higher among the 



Casey et al. BMC Public Health 2014, 14:649 
http://www.biomedcentral.com/1471-2458/14/649 



Page 7 of 15 



Table 1 Participant baseline characteristics 







Intervention: 
all n=362 




Intervention: 
completers n=91 


Intervention: non- 
completers n=271 




Control n=259 


Characteristic 


n 


Mean ± SD or 
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n 


Mean ± SD or 
percent 


n 


Mean ± SD or 
percent 


n 


Mean ± SD or 
percent 
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PedsQL physical functioning score 


358 


83.9 ±13.0 


90 


85.7 ± 12.0 
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248 


84.5 ±13.2 


PedsQL psychosocial functioning 
score 


357 


80.6 ± 14.3 


90 


82.0 ± 12.9 


ZD/ 


on ixi/17 

oU. 1 x 14./ 


247 


81.5 ±13.6 


PedsQL total score 
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Number of days in past seven with at 
least 60 min of LTMVPA 


358 


5.0 ± 1 .8 


90 


5.3 ± 1 .7 


268 


4.9 ± 1 .8 


259 


4.8 ± 1 .6 


Met PA guidelines in past seven days 


358 


11.2 


90 


12.2 


268 


10.8 


259 


5.8 


Sport club/leisure centre member 


358 


55.0 


90 


61.1 


268 


53.0 


256 


59.4 


Potential mediators: 


















Perceived sports competence 


349 


3.37 ± 0.74 


87 


3.62 ± 0.62 


262 


3.29 ±0.75 


258 


3.37 ±0.74 


Self-management strategies 


347 


3.42 ± 0.75 


86 


3.55 ±0.7 


261 


3.38 ±0.76 


251 


3.48 ±0.77 


Perceived behavioral control 


358 


3.92 ± 0.66 


88 


3.94 ± 0.64 


270 


3.91 ±0.67 


255 


3.96 ±0.59 


Outcome expectation 


351 


36.54 ±5.53 


85 


37.84 ±5.02 


266 


36.1 2 ±5.63 


253 


36.37 ±5.37 


Outcome expectancy-value 


346 


152.87 ±48.21 


84 


161 .73 ±46.1 4 


262 


150.03 ±48.6 


246 


152.63 ±46.73 


Self-efficacy 


339 


2.83 ± 0.72 


82 


2.87 ± 0.68 


257 


2.81 ±0.73 


2-1-1 


2.79 ±0.69 


PA enjoyment 


352 


23.81 ±5.65 


89 


24.88 ± 4.93 


263 


23.44 ±5.84 


250 


24.04 ± 4.72 


Sedentary enjoyment 


351 


4.64 ±0.77 


89 


4.59 ± 0.74 


262 


4.66 ± 0.78 


245 


4.78 ±0.70 


Personal barriers 


343 


2.31 ±0.77 


90 


2.18 ±0.68 


253 


2.36 ± 0.8 


246 


2.39 ±0.77 


Organisation barriers 


348 


2.01 ±0.73 


88 


2.01 ±0.67 


260 


2.01 ±0.75 


243 


2.02 ±0.73 


Family support 


353 


3.82 ±1.00 


89 


3.91 ±0.98 


264 


3.79 ± 1.01 


251 


3.82 ±0.91 


Friends support 


357 


3.43 ± 0.98 


90 


3.58 ±0.91 


267 


3.38 ± 1 


249 


3.53 ±0.91 


1 PA guidelines: At least 60 min of LTMVPA 


each day (i.e. all of the past 


seven 


days). 











intervention group than the control group (p = .021); and 
both the PDPAR measures (Mins of LTMVPA and MET- 
mins of LTMVPA) were significantly higher among pro- 
gram completers than controls (p = .016 and p = .002 
respectively), and higher among controls than non- 
completers (p = .028 and p = .010 respectively). There were 
also significant differences between groups for three of the 
potential mediators: enjoyment of sedentary activities, 
which was significantly higher in the control group than 
the intervention group (p = .027); and perceived sport com- 
petence and outcome expectation, which were significantly 
higher among program completers than non-completers 
and controls (p = .001 and p = .039 respectively). 



Intervention effects 

Table 2 presents the findings from analyses of 17 quanti- 
tative outcome measures: three HRQoL measures, two 
PA measures, and 12 potential mediators. The table 
includes results of 2-group analyses (condition: interven- 
tion vs control) and 3-group analyses (intervention 
completers i.e. school + community components, inter- 
vention non-completers i.e. school component only, 
control) on the differences between groups at follow-up 
with regard to each quantitative measure, with adjust- 
ment for corresponding baseline scores. For variables 
where significant differences were present, the direc- 
tion and magnitude of significant pairwise group 
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Table 2 Differences between groups at follow-up, with adjustment for baseline score 



Variable 



Group 



n p-value Group mean 
difference* 



Group 



n p-value 



Group mean 
differences* 



Health 

PedsQL - physical functioning 1. Intervention 340 0.005* 

2. Control 243 



PedsQL - psycho-social 
functioning 



PedsQL total score 



Physical activity 

PDPAR-24: MET-mins of 
LTMVPA 



1. Intervention 337 0.001* 

2. Control 242 

1. Intervention 338 0.001* 

2. Control 243 



1. Intervention 136 0.241 
2. Control 107 



PDPAR-24: Mins of LTMVPA 1. Intervention 136 0.555 

2. Control 107 

Days out of past seven with 1. Intervention 351 0.132 
at least 60 min LTMVPA 

2. Control 255 

Potential mediators 

Perceived sports competence 1. Intervention 338 0.865 

2. Control 257 

Self-management strategies 1. Intervention 333 0.568 

2. Control 246 

Perceived behavioral control 1. Intervention 354 0.704 

2. Control 255 



Outcome expectation 



1. Intervention 340 0.654 
2. Control 251 



Outcome expectancy-value 1. Intervention 323 0.213 

2. Control 192 



Self-efficacy 



PA Enjoyment 



1. Intervention 321 0.502 

2.Control 232 

1. Intervention 338 0.648 

2. Control 245 



G1 - G2 



+3.0 



+3.S 



+3.5 



1. Completers 90 0.021* 
2. Non-completers 250 



2-13 



3. Control 
1. Completers 
2. Non-completers 248 

3. Control 
1. Completers 



89 0.003* 



242 
89 



2. Non-completers 249 
3. Control 243 



1. Completers 
2. Non-completers 
3. Control 
1 . Completers 
2. Non-completers 
3. Control 
1 . Completers 
2. Non-completers 262 



107 
25 



107 
89 



3. Control 



255 



3. Control 
. Completers 



257 
82 



2. Non-completers 251 



3. Control 
. Completers 



246 
87 



2. Non-completers 267 



3. Control 
. Completers 



2. Non-completers 256 



3. Control 
. Completers 



251 
80 



2. Non-completers 243 



3. Control 
1 . Completers 



192 



2. Non-completers 243 



3. Control 
. Completers 



0.002* 



25 0.293 



0.419 



0.152 



1. Completers 85 0.922 
2. Non-completers 253 



255 

84 0.328 



232 

84 0.208 



G1 - G2 G1 - G3 G2 - G3 



+3.1 



+4.3 



+3.9 



0.010* +0.25 



0.034* +0.27 +0.18 



0.008* +17.4 +18.4 



78 0.006* +0.28 +0.25 



2. Non-completers 254 
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Table 2 Differences between groups at follow-up, with adjustment for baseline score (Continued) 















3. Control 


245 








Sedentary enjoyment 


1. Intervention 
2. Control 


332 
241 


0.195 




2. 


1. Completers 
Non-completers 
3. Control 


83 
249 
241 


0.104 






Personal barriers 


1. Intervention 
2. Control 


320 
239 


0.018* 


-0.13 


2. 


1 . Completers 
Non-completers 
3. Control 


83 
237 
239 


0.004* 


+0.19 


-0.18 


Organisation barriers 


1. Intervention 
2. Control 


320 
241 


0.909 




2. 


1 . Completers 
Non-completers 
3. Control 


83 
24 7 
241 


0.113 






Family support 


1. Intervention 
2. Control 


338 
240 


0.122 




2. 


1 . Completers 
Non-completers 
3. Control 


89 
249 
240 


0.017* 


+0.22 


+.26 


Friends support 


1. Intervention 
2. Control 


340 
236 


0.345 




2. 


1 . Completers 
Non-completers 
3. Control 


90 
250 
238 


0.048* 


+0.22 





Significant differences between group mean scores (G) *p < 0.05. 

Completers = school component + community component; Non-completers = school component only. 



differences are also shown. In every case, when the 
analysis was repeated for the subsample who had pro- 
vided weight and height data, with and without ad- 
justment for age and BMI (results not tabulated), the 
adjustment made no substantive difference to the re- 
sults. For most measures, there was no evidence of 
clustering of responses by school. However, personal 
and organisational/environmental barriers did provide 
significant clustering effects which were accounted for 
in the LMM. 

HRQoL 

The 2-group analysis (intervention vs control) showed 
that, after adjustment for baseline levels of PedsQL, the 
intervention group had significantly higher scores on all 
three PedsQL scores - physical functioning (adjusted M ± 
SE = 83.9 ± 0.7, p = .005), psychosocial (79.9 ± 0.8, p = .001) 
and total score (81.3 ± 0.7, p = .001) - than the control 
group (80.9 ±0.8; 76.1 ± 0.9 and 77.8 ± 0.8 respectively), 
suggesting that the program positively influenced quality 
of life. Differences in PedsQL were also present in the 
3-group analysis (intervention completers, intervention 
non-completers and control), whereby the intervention 
non-completers had significantly higher scores (84.0 ± 0.8, 
p = .021; 80.4 ±0.9, p = .003; and 81.7 ±0.8, p = .002 re- 
spectively) than the control group (80.9 ±0.8, 76.1 ±0.9 
and 77.8 ± 0.8 respectively). The lack of a significant differ- 
ence between intervention completers and the control 
group may be attributed to a combination of two factors: 
the fact that the intervention completers group had higher 
PedsQL scores at baseline than the other groups (possible 



ceiling effect) and the smaller sample size of the inter- 
vention completers group. Paired t-tests of changes over 
time within each group revealed a further aspect of the 
differences between intervention and control groups. 
All PedsQL scores decreased significantly in the control 
group (physical functioning: M = -3.3, p = .001; psycho- 
social functioning: M = -3.8, p < .001; total score: M = -3.6, 
p = .001), while there were no significant changes over time 
in the intervention group (physical functioning: M = -0.0, 
p = .992; psychosocial functioning: M = -0.3, p = .726; total 
score: M = -0.2, p = .791). 

Physical activity 

There was no statistically significant difference in either 
the 2-group or 3-group analysis for mins of LTMVPA, 
MET-mins of LTMVPA, or in the proportion meeting 
physical activity guidelines. 

Potential mediator variables 

There were no statistically significant differences between 
intervention and control groups among the potential me- 
diator variables. However, the 3-group analyses showed 
that there were significant differences between groups on 
several potential mediator variables after adjustment for 
the corresponding measure at baseline. Specifically, inter- 
vention completers had significantly higher scores than 
both intervention non-completers and controls for per- 
ceived behavioural control (adjusted M ± SE: completers 
4.05 ±0.07; non-completers 3.84 ±0.04; controls 3.87 ± 
0.04, p = .034), outcome expectancy-value (completers 
157.5 ± 5.3; non-completers 140.1 ± 3.0; controls 139.1 ± 
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3.4, p = .008), self-efficacy (completers 3.03 ± 0.08; non- 
completers 2.75 ± 0.05; controls 2.78 ± 0.05, p = .006) and 
family support (completers 3.90 ± 0.08; non-completers 
3.67 ± 0.05; controls 3.63 ± 0.05, p = .017), and significantly 
higher scores than intervention non-completers, but 
not controls, for self-management strategies (completers 
3.63 ±0.07; non-completers 3.38 ±0.04; controls 3.47 ± 
0.04, p = .10), personal barriers (completers 2.57 ± 0.07; 
non-completers 2.38 ± 0.04; controls 2.56 ± 0.04, p = .004) 
and support of friends (completers 3.46 ± 0.08; non- 
completers 3.23 ±0.05; controls 3.36 ± 0.05, p = .048). 
There were no significant differences with regard to enjoy- 
ment of PA or sedentary pursuits, perceived sports com- 
petence, or organisational/environmental barriers. 

Table 3 presents the findings from logistic regression 
analyses of three dichotomous indicators: perceived level 
of PA (moderate or high v low), having met PA guide- 
lines (at least 60 mins of MVPA per day) on each of the 
past seven days (yes v no) and sport club membership 
(member v non-member). The table includes results 
of 2-group analyses (condition: intervention vs control) 
and 3-group analyses (intervention completers i.e. school 
+ community components, intervention non-completers i. 
e. school component only, control) on the differences be- 
tween groups at follow-up, with adjustment for baseline 
values. For each indicator, when the analysis was repeated 
for the subsample who had provided weight and height 
data, with and without adjustment for age and BMI 
(results not tabulated), the adjustment made no substan- 
tive difference to the estimated group differences. 

With regard to self-reported PA level and meeting PA 
guidelines, there were no statistically significant differ- 
ences between intervention and control groups, nor 
between completers, non-completers and controls. With 
regard to sports club/leisure centre membership, after 
adjustment for baseline levels of sports club member- 
ship, the difference between intervention and control 
groups in the odds of belonging to a sports club/leisure 
centre were not quite statistically significant (p = .056), 
but there were significant differences between non- 
completers and controls (OR = 1.66; p = .021), with the 
intervention non-completers group more likely to be 
members of sports clubs/leisure centres. Again, the lack 
of a significant difference between intervention com- 
pleters and the control group can be attributed to a 
combination of two factors: the fact that the intervention 
completers group had higher percentage of sports club 
membership at baseline than the other groups (likely 
ceiling effect) and the smaller sample size of the inter- 
vention completers group. McNemar tests of changes 
over time within each group revealed that the percent- 
age of sports club members decreased, though not 
significantly, in both the intervention completer group 
(baseline 60.2%; follow-up 56.8%; p = .648) and the 



control group (baseline 59.6%; follow-up 55.7%; p = .220), 
and increased significantly in the intervention non-com- 
pleter group (baseline 53.2%; follow-up 60.3%; p = .016). 

Discussion 

This study evaluated the effectiveness of a school- 
community linked PA-promotion intervention program 
on increasing HRQoL, PA, and a range of potential media- 
tors of PA among adolescent girls living in low-SES re- 
gional and rural communities. Studies such as this which 
are realistic in their scope are important as they provide 
the real-world implementation evidence to inform public 
policy and professional practice. However, they are very 
challenging to implement as they require the engagement 
of multiple stakeholders with varying objectives and cap- 
acities over a considerable time period [60] . 

The program design was informed by learnings from 
similar randomised controlled trials [8,9]. The program 
included: formative research to inform the program 
design; the socioecological model as the overarching the- 
oretical framework - underpinned by social cognitive 
theory, capacity building strategies and educational the- 
ory; and attempted to create direct links between school 
and community PA opportunities to sustain PA partici- 
pation [19]. We know that studies consisting of both 
physical and cognitive components are more likely to 
have significant positive intervention results [12]. This 
study incorporated both of these elements and there 
were a number of significant positive results. 

In terms of HRQoL, previous research has shown that 
HRQoL decreases during adolescence, especially among 
girls [61]. In this study, such a decrease was observed in 
the control group, while the intervention group maintained 
its baseline levels of HRQoL. The intervention may have 
had a protective effect on the intervention group's HRQoL, 
which is a positive outcome of the study. Specifically, the 
group difference between intervention and control for the 
three PedsQL scores ranged from +3.0 to +3.8, which is 
approaching minimal clinically important differences in 
PedsQL scores for youth without and with type 2 diabetes 
(+5.41 for total score) [62]. 

There were no significant changes in (self-reported) 
PA levels. Other multi-component interventions with 
school- and community strategies have resulted in only 
modest improvements in girls' PA and have suggested 
that the length of time girls are exposed to the interven- 
tion may affect PA [8]. A recent systematic review of PA 
interventions in the school setting [12] reported that 
medium-term studies (i.e. four to 12 months) reported 
significant differences in PA levels in favour of the inter- 
vention group more frequently (68.6%) than short-term 
(i.e. less than three months, 47.4%) or long-term studies 
(i.e. 13 or more months, 45.0%). However, long-term 
school-based interventions have also reported negative 



Casey et al. BMC Public Health 2014, 14:649 
http://www.biomedcentral.com/1471-2458/14/649 



Page 11 of 15 



Table 3 Analysis of dichotomous variables for groups at follow-up, with adjustment for baseline category 



Variable 


Group 


n 


p-value Odds ratio* 


Group A 


n 


p-value Odds ratio* 


Self-reported PA level (moderate/high v low) 


1. Intervention 


358 


0.977 


1. Completers 


90 


0.578 




2. Control (reference) 


258 




2. Non-completers 


268 


0.838 










3. Control (reference) 


258 




Met PA guidelines in past seven days 


1. Intervention 


351 


0.772 


1. Completers 


89 


0.466 




2. Control (reference) 


255 




2. Non-completers 


262 


0.455 










3. Control (reference) 


255 




Sport club/leisure centre (member v 


1. Intervention 


355 


0.057 


1. Completers 


88 


0.878 


non-member) 


2. Control (reference) 


255 




2. Non-completers 


267 


0.021* 1.66 










3. Control (reference) 


255 





"Significant odds ratios *p < 0.05. 

Completers = school component + community component; Non-completers = school component only. 



effects on student attitude towards PA [12]. In addition, 
interventions were likely to achieve positive PA out- 
comes if the intervention was delivered four or more 
times per week [12] and whole of school approaches 
have also been shown to be effective [9]. 

The length of the intervention in this study may have 
been insufficient to achieve changes in PA. The inter- 
vention in this study was modest and realistic in scope, 
and specifically focused on developing formal and 
evidence-based strategies to link schools and community 
organisations for sustained participation. The school 
component was implemented as two 6-session units de- 
livered during the scheduled PE class time, generally one 
session per week for six weeks for each unit. Given this 
focus on the PE setting, the intervention was subject to 
timetable and curriculum constraints. Others have re- 
ported institutional barriers to the provision of PE in 
Australian schools including restricted timetabling of PE 
and lack of access to facilities, equipment and suitable 
teaching spaces [63]. In addition, PE is often organised 
with a predisposition towards team games and develop- 
ment of sport skills [64], and therefore, a limited range 
of physical activities, which are not necessarily lifelong 
activities [65,66]. The intervention in this study included 
a traditional team sport (football), a lifestyle sport 
(tennis) and a range of lifestyle physical activities (leisure 
centre activities) that were linked to local facilities and 
programs to add value to the existing school PE pro- 
gram, which has been recommended by others [67]. 
Further, at the conclusion of the intervention, only a 
quarter of students in the intervention group reported 
attending one of the community-based sports programs 
outside of school. Developing meaningful and sustained 
linkages between schools and community settings for PA 
across a range of PE curriculum and activity areas may 
result in the achievement of better outcomes. 

In terms of becoming a sports club or leisure centre 
member, after adjustment for sports club/leisure centre 
membership at baseline, non-completers were more 



likely to belong to a sports club at follow-up, not only 
compared to controls, but also compared to completers. 
The latter counter-intuitive result may be attributable 
to a number of factors. There was a higher proportion 
of sports club/leisure centre membership at baseline 
among those who went on to complete the program than 
among non-completers. It may also be that the interven- 
tion raised awareness among the non-completer group 
about joining a sports club/leisure centre that was not 
linked to the intervention per se. The intervention was lim- 
ited to two sports and one recreational organisation and as 
a consequence factors such as personal preference, access 
and peer influence may have affected this outcome. Again, 
the notion of developing a range of linkages between 
schools and community settings for PA in various PE cur- 
riculum and activity areas may result in the provision of 
student choice and potentially better outcomes. 

The intervention also appeared to have positive effects 
on a range of intra-personal capacities (i.e. self-efficacy, 
self-management, perceived behavioural control, out- 
come expectancy-value) and inter-personal factors (i.e. 
support from family and friends), as improvements 
favoured intervention completers over non-completers, 
and to a lesser degree over controls. Few PA interven- 
tions have assessed mediators of PA behaviour among 
youth [68] and studies that examine the mediators of be- 
haviour change in interventions are required [69]. Sev- 
eral studies have reported that mediators of PA, such as 
self-efficacy, partially mediate the effects of an interven- 
tion on PA [68,69]. In our study, while PA did not change, 
there were positive differences between intervention and 
control groups with regard to both HRQoL and previously 
identified PA mediators. These anomalous results may in 
part be attributable to lower power from the smaller sam- 
ple sizes for the PDPAR variables, but may also reflect the 
existence of pathways to HRQoL in this intervention other 
than via the quantity of PA alone. 

There were no significant changes with regard to 
enjoyment of PA or non-PA pursuits, perceived sport 
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competence or perceived organisational/environmental 
factors. In terms of perceived sports competence, the 
sports of tennis and football adopted 'Game Sense' as 
the pedagogical approach to the intervention curricu- 
lum. Specifically, the intervention drew on Game Sense 
pedagogies to avoid traditional 'command-orientated' 
and 'teacher/coach-directed' pedagogies that tend to be 
more characteristic of masculine approaches to teaching 
[70] and were identified as a barrier in the ethnographic 
fieldwork [19]. Further, the ethnographic fieldwork 
highlighted that girls tended to have strongly entrenched 
ideas about their own physical ability, which shaped 
their attitudes towards, and participation in, PE and out- 
of-school sport [20]. Game Sense places participation in 
games as the foundation from which teaching and skill 
refinement proceeds [71] and has been shown to 
strongly impact on students' learning, especially among 
girls and low skill-level students [72]. Process evaluation 
of the implementation of the program revealed that the 
understanding of, and commitment to, the intention of a 
Game Sense approach varied among both teachers and 
coaches [37,73]. In particular, there was a widely held 
perception that fundamental motor skills were a pre- 
requisite to game play, which indicates that in many 
cases the intervention may not have been implemented 
as intended. Whilst strategies such as professional devel- 
opment workshop and cooperative delivery model were 
employed to empower teachers and coaches further 
work is required in the provision of sport and physical 
activities for adolescent girls [73]. The research team ac- 
knowledge critiques of a multi-activity sports approach 
to physical education [74,75] and particularly for the 
decontextualized approach to skill learning, implementa- 
tion of the intervention program relied on the cooper- 
ation of teachers and coaches. It was decided that a 
'repackaging' of a unit of work in PE might help to iden- 
tify the merits of such an approach that could potentially 
inform teaching and learning practices in the physical 
education program more broadly. 

The lack of significant differences in PedsQL scores 
between completers and the control group may be a 
consequence of the fact that completers had higher 
PedsQL scores at baseline than non-completers and con- 
trol groups, which may mean significant changes were 
harder to achieve. Specifically, the health and PA profiles 
of completers at baseline were comparable to population 
norms for PedsQL scores [76] and proportion of students 
meeting PA guidelines of MVPA for 60 minutes or more 
in the past 7 days [77] . In comparison, the control groups 
had lower scores compared to a healthy sample of chil- 
dren aged 5-18 years for all three PedsQL measures re- 
ported by Varni and colleagues (total score: 83.00 ± 14.79; 
Physical functioning 84.41 ± 17.26; and psychosocial 
functioning: 82.38 ± 15.51), whilst non-completers had 



lower PedsQL scores than the healthy sample for psy- 
chosocial functioning and total score, but not physical 
functioning [76]. 

Similarly, in terms of the proportion of students meet- 
ing PA guidelines at baseline, the intervention group 
(11.2%) were comparable to an Australian sample of 
students from 2005, in which 12.7% of students aged 
12 - 13 and 12.1% of students aged agedl4 - 15 were 
engaged in at least 60 minutes of MVPA each day in the 
previous week [77]. In comparison, the control group 
had a very low proportion (5.8%) of students meeting PA 
guidelines [77]. 

The socio-ecological model was the overarching theoret- 
ical framework - underpinned by individual through to 
organisational strategies designed to develop linkages be- 
tween school and community PA opportunities in order 
to improve PA participation [19]. Some aspects of the pro- 
gram were not fully implemented as intended, such as the 
student-centred pedagogical approach (Game Sense) and 
self-management strategies, which is likely to have had a 
negative impact on the intended dose of the intervention 
[37]. Program implementation barriers within the school 
setting were related to a perception that fundamental 
motor skills were a prerequisite to game play, a lack of 
experience among program deliverers with the teaching 
approach, and complex organisational barriers like school 
timetabling, and are discussed in detail elsewhere [37,73]. 

Strengths and limitations 

The strengths of this study include the prospective and 
controlled study design, which allowed the effects of the 
intervention to be assessed comparatively and longitu- 
dinally over time. With regard to limitations, studies of 
this population cohort are very hard to conduct, particu- 
larly in light of the ethics requirement of Australian 
education authorities to obtain specific 'opt-in' parental 
consent, which is exacerbated by the necessity to com- 
municate with parents only indirectly in writing via 
the school and the students themselves. The research 
team were dependent on the efforts of teachers with 
many competing priorities to facilitate and promote re- 
cruitment and retention, amid the complexities of school 
operations and scheduling. Consequently, limitations to 
this study include moderate consent/recruitment and re- 
tention rates in the intervention group, and low con- 
sent/recruitment, albeit offset by a higher retention rate, 
in the control group. A potential consequence of the low 
to moderate recruitment rate is self-selection bias; if 
more physically active girls were more motivated to par- 
ticipate in the study, the study sample would not be rep- 
resentative of the whole population of adolescent girls. A 
potential effect on longitudinal analyses of moderate re- 
tention rates is the possibility of further bias due to less 
physically active participants being more likely to drop 
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out of the study. A further consequence is reduced stat- 
istical power, due to failure to achieve the design target 
sample sizes. Despite (and perhaps because of) these un- 
avoidable limitations, there have been few interventions 
and little evaluative research in this domain, particularly 
longitudinal research, and so our findings, interpreted 
with appropriate caution, are important. 

Objective measures of PA would have strengthened 
the assessment of potential outcomes, as self-report 
measures provide low to moderate validity and partici- 
pants may have difficulties recalling information [47]. 
The self-report approach was used because diaries are 
considered appropriate to capture a large participant 
base at low cost [38] and are relatively unobtrusive and 
quick to administer compared to objective measures. In 
addition, it was over-ambitious to attempt to fit the 
lengthy survey form, especially the PDPAR-24 compo- 
nent, into school timetable slots, which resulted in many 
incomplete diaries and hence loss of statistical power 
with regard to the measurement of LTMVPA and MET- 
weighted LTMVPA. 

Conclusion 

In conclusion, the school community-linked intervention 
resulted in a number of positive outcomes. These positive 
outcomes arose from what was effectively a modest inter- 
vention that was focused on formal strategies to link 
schools with community organisations for sustained par- 
ticipation. The school component of the program appeared 
to contribute to maintaining HRQoL; whilst those students 
who completed the community component developed a 
range of intra-personal capacities such as self-efficacy and 
inter-personal factors including support from family, which 
support participation in PA. It also appeared that the inter- 
vention increased awareness of sports clubs/leisure centres 
in the community, as the rate of membership of these 
community organisations significantiy increased among 
non-completers. Developing meaningful and sustained 
linkages between schools and community settings for PA 
across a range of PE curriculum and activity areas may re- 
sult in the achievement of better outcomes. 

In summary, we observed a protective effect on HRQoL 
as a result of participation in this modest intervention pro- 
gram, which was independent of any change in PA. This 
was unexpected and may be attributed to an enhanced 
sense of control and self-efficacy developed in response to 
the intervention program that was designed to meet the 
needs of the participants. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

WP and AT were co-principal investigators on this study. They led the design of 
the study and obtained funding. WP was the chief investigator and oversaw all 
aspects; whilst AT led the development of the school component. John Smyth 



was also a co-principal investigator on the study and led the ethnographic 
fieldwork, which has been reported elsewhere. MC was the project manager 
and was responsible for data collection, implementation, and analysis. AT and 
AM designed the intervention materials and provided professional development 
to schools. JH oversaw statistical design, analysis and reporting; whilst RE 
and AM provided expertise in sport and recreation and physical education 
respectively. All authors contributed to the design of the study, critically 
commented on the manuscript, and read and approved the final manuscript. 

Acknowledgements 

Funding for this research was provided by the Australian Research Council 
{ARC; LP0990206). Financial and/or in-kind support was also provided by 
industry partners, including the Victorian Health Promotion Foundation 
(VicHealth), Department of Planning and Community Development-Sport 
and Recreation Victoria, Tennis Victoria, Football Federation Victoria, YMCA 
Victoria, Ballarat Aquatic Centre, and the Helen Macpherson Smith Trust. The 
authors wish to thank the program advisory committee, secondary schools 
and their staff and students, sports coaches and clubs, and the YMCA and 
their managers and instructors for their participation and contribution to the 
program and research. 

Author details 

'School of Health Sciences, Federation University Australia, Ballarat, Australia. 
2 School of Medical Sciences, Discipline of Exercise Sciences, RMIT University, 
Melbourne, Australia, institute of Sport, Exercise and Active Living (ISEAL), 
Victoria University, Melbourne, Australia. 4 School of Education, Faculty of Arts 
& Education, Deakin University, Melbourne, Australia. 

Received: 16 April 2014 Accepted: 19 June 2014 
Published: 25 June 2014 

References 

1. Janssen I, LeBlanc AG: Systematic review of the health benefits of 
physical activity and fitness in school-aged children and youth. 

Int J Behav Nutr Phy Act 201 0, 7:1 -1 6. 

2. Eime R, Harvey J, Sawyer N, Craike M, Symons C, Polman R, Payne W: 
Understanding the contexts of adolescent female participation in sport 
and physical activity. Res 0 Exerc Sport 201 3, 84:1 57-1 66. 

3. Dumith SC, Gigante DP, Domingues MR, Kohl HW: Physical activity 
change during adolescence: a systematic review and a pooled analysis. 
Int J Epidemiol 201 1, 40:685-698. 

4. Barnett TA, O'Loughlin J, Paradis G: One- and two-year predictors of 
decline in physical activity among inner-city schoolchildren. Am J Prev 
Med 2002. 23:121-128. 

5. Olds T Wake M, Patton G, Ridley K, Waters E, Williams J, Hesketh K: How 
do school-day activity patterns differ with age and gender across 
adolescence? J Adolesc Health 2009, 44:64-72. 

6. Stalsberg R, Pedersen A: Effects of socioeconomic status on the physical 
activity in adolescents: a systematic review of the evidence. Scand J Med 
Sci Sports 2010,20:368-383. 

7. Gordon-Larsen P, Nelson M, Page P, Popkin B: Inequality in the built 
environment underlies key health disparities in physical activity and 
obesity. Pediatr 2006, 1 1 7:41 7-424. 

8. Webber LS, Catellier DJ, Lytle LA, Murray DM, Pratt CA, Young DR, Elder JP, 
Lohman TG, Stevens J, Jobe JB, Pate RR: Promoting physical activity in 
middle school girls: trial of activity for adolescent girls. Am J Prev Med 
2008, 34:173-184. 

9. Camacho-Mihano MJ, LaVoi NM, Barr-Anderson DJ: Interventions to 
promote physical activity among young and adolescent girls: a 
systematic review. Health Educ Res 201 1, 26:1025-1049. 

10. Dudley DA, Okely AD, Pearson P, Peat J: Engaging adolescent girls from 
linguistically diverse and low income backgrounds in school sport: a 
pilot randomised controlled trial. J Sci Med Sport 201 0, 13:217-224. 

11. De Meester F, Van Lenthe F, Spittaels H, Lien N, De Bourdeaudhuij 1: 
Interventions for promoting physical activity among European 
teenagers: a systematic review. Int J Behav Nutr Phys Act 2009, 6:1-1 1. 

12. Demetriou Y, Honer O: Physical activity interventions in the school 
setting: a systematic review. Psych Sport Exerc 2012, 13:186-196. 

13. van Sluijs EMF, McMinn AM, Griffin SJ: Effectiveness of interventions to 
promote physical activity in children and adolescents: systematic review 
of controlled trials. Brit Med J 2007, 335:703. 



Casey et al. BMC Public Health 2014, 14:649 
http://www.biomedcentral.com/1471-2458/14/649 



Page 14 of 15 



14. Lubans DR, Morgan PJ, Okely AD, Dewar D, Collins C, Batterham M, 
Callister R, Plotnikoff R: Preventing obesity among adolescent girls: 
one-year outcomes of the nutrition and enjoyable activity for teen girls 
(neat girls) cluster randomized controlled trial. Arch Pediatr Adolesc Med 
2012, 166:821-827. 

1 5. Dewar D, Morgan P, Plotnikoff R, Okely A, Collins C, Batterham M, Callister R, 
Lubans D: The nutrition and enjoyable activity for teen girls study: a 
cluster randomised controlled trial. Am J Prev Med 2013, 45:313-317. 

16. Murillo Pardo B, Garcia Bengoechea E, Generelo Lanaspa E, Bush PL, 
Zaragoza Casterad J, Julian Clemente JA, Garcia Gonzalez L: Promising 
school-based strategies and intervention guidelines to increase physical 
activity of adolescents. Health Educ Res 2013, 28:523-538. 

17. Pate R, Ward D, Saunders R, Felton G, Dishman R, Dowda (VI: Promotion of 
physical activity among high-school girls: a randomized controlled trial. 
Am J Public Health 2005, 95:1582-1587. 

18. Eime R, Payne W: Linking participants in school-based sport programs to 
community clubs. J Sci Med Sport 2009, 1 2:293-299. 

1 9. Casey M, Mooney A, Eime R, Harvey J, Smyth J, Telford A, Payne W: Linking 
physical education with community sport and recreation: a program for 
adolescent girls. Health Promot Prac 2013, 14:721-731. 

20. Mooney A, Casey M, Smyth J: "You're no-one if you're not a netball girl": 
rural and regional living adolescent girls' negotiation of physically active 
identities. Annals of Leis Res 201 2, 1 5:19-37. 

21 . Smyth J, Mooney A, Casey M: Where has class gone to? The pervasiveness of 
class in girls' physical activity in a rural town. Sport Educ Soc 2014, 19:1-18. 

22. McLeroy K, Bibeau D, Steckler A, Glanz K: An ecological perspective on 
health promotion programs. Health Educ Quart 1988, 15:351-377. 

23. Corbin CB, Lindsey R Fitness for Life 4th edition. Scott Foreman: Glenview, IL 1997. 

24. Health NSW: A Framework for Building Capacity to Improve Health. Australia, 
NSW Health Department: Sydney; 2001. 

25. den Duyn N, Australian Sports Commission: Game Sense: Developing 
thinking players. Belconnen, ACT: Australian Sports Commission; 1997. 

26. Bunker D, Thorpe R: A model for the teaching of games in secondary 
schools. Bulletin of Phys Educ 1983, 18:5-8. 

27. Hayes D, Mills M, Christie P, Lingard B: Teachers and Schooling Making a 
Difference: Productive Pedagogies, Assessment and Performance Allen and 
Unwin: Crows Nest, NSW, Australia; 2006. 

28. Light R, Fawns R: Knowing the game: Integrating speech and action in 
games teaching through TGfU. Quest 2003, 55:161-176. 

29. Brown W, Mummery K, Eakin E, Schofield G: 10,000 steps Rockhampton: 
evaluation of a whole community approach to improving population 
levels of physical activity. J Phy Act Health 2006, 1:1-14. 

30. Australian Burearu of Statistics (ABS): Socio-Economic Indexes for Areas 
(SEIFA) technical paper 2033.0.55.001. 2014, Retrieved June 4th 2014 from 
[http://www.ausstats.abs.gov.aU/ausstats/subscriber.nsf/0/22CEDA8038AF7 
A0DCA257B3B001 1 6E34/$File/2033.0.55.001 %20seifa%20201 1 %20technical% 
20paper.pdf] 

31. Department of Health and Aged Care: Measuring remoteness; Accessibility/ 
Remoteness Index of Australia (ARIA). Adelaide: DHAC; 2001 . 

32. Simon C, Wagner A, Platat C, Arveiler D, Schweitzer B, Schlienger J, Triby E: 
ICAPS: a multilevel program to improve physical activity in adolescents. 
Diabetes Metab 2006, 32:41-49. 

33. Stevens J, Murray D, Catellier D, Hannan P, Lytle L, Elder J, Young D, 
Simons-Morton D, Webber L: Design of the Trial of Activity in Adolescent 
Girls (TAAG). Contemp Clinical Trials 2005, 26:223-233. 

34. Vami J, Burwinkle T, Seid M, Skarr D: The PedsQL 4.0 as a pediatric population 
health measure: feasibility, reliability, and validity. Ambul Pediatr 2003, 3:329-341 . 

35. Cohen J: A power primer. Psychol Bull 1 992, 1 1 2:1 55-1 59. 

36. Glasgow RE, Vogt TM, Boles SM: Evaluating the public health impact of 
health promotion interventions: the RE-AIM framework. Am J Public 
Health 1999, 89:1322-1327. 

37. Telford A, Casey M, Smyth J, Harvey J, Eime R, Mooney A, Payne W: An 
evaluation of a school community-linked sport and recreation program 
for adolescent girls. J Sci Med Sport 2014, 16:e35. 

38. Dollman J, Okely AD, Hardy L, Timperio A, Salmon J, Hills AP: A hitchhiker's 
guide to assessing young people's physical activity: deciding what 
method to use. J Sci Med Sport 2009, 12:518-525. 

39. Varni J, Limbers C, Burwinkle T How young can children reliably and 
validly self-report their health-related quality of life? An analysis of 8,591 
children across age subgroups with the PedsQL™ 4.0 Generic Core 
Scales. Health Qual Life Outcomes 2007, 5:1-13. 



40. World Health Organization: World definition of Health. Preamble to the 
Constitution of the World Health Organization as adopted by the 
International Health Conference, New York, 19-22 June, 1946; signed on 
22 July 1946 by the representatives of 61 States Official Records of the 
World Health Organization, no. 2, p. 100) and entered into force on 7 
April 1948. 1948, Retrieved from http://www.who.int/about/definition/en/ 
print.html 1948. 

41 . Varni J: Pediatric Quality of Life Inventory 1 " PedsQL™. Lyon, France: Mapi 
Research Trust; 2010. 

42. Payne W, Harvey J, Eime R, Craike M, Symons C: Relationships between 
different self-report measures of physical activity. J Sci Med Sport 201 0, 1 3:e96. 

43. Milton K, Clemes S, Bull F: Can a single question provide an accurate 
measure of physical activity? Brit J Sport Med 2013, 47:44-48. 

44. Weiss T, Slater C, Green L, Kennedy V, Albright D, Wun C: The validity of 
single-item, self-assessment questions as measures of adult physical 
activity. J Clin Epidemiol 1 990, 43:1 1 23-1 1 29. 

45. Department of Health: Australia's physical activity and sedentry behaviour 
guidelines, 2014. 2014, Retrieved 14 February 2014 from [http://www. 
health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-strateg- 
phys-act-guidelines] 

46. Trost SG, Marshall AL, Miller R, Hurley JT, Hunt JA: Validation of a 24-h 
physical activity recall in indigenous and non-indigenous Australian 
adolescents. J Sci Med Sport 2007, 10:428-435. 

47. Kohl H, Fulton J, Caspersen C: Assessment of physical activity among children 
and adolescents: a review and synthesis. Prev Med 2000, 31:S54-S76. 

48. Ainsworth BE, Haskell W, Herrmann S, Meckes N, Bassett JRD, Tudor-Locke C, 
Greer J, Vezina J, White-Glover M, Leon A: Compendium of physical 
activities: a second update of codes and MET values. Med Sci Sports Exerc 
2011, 2011(43):! 575-1 581. 

49. Harter S: The perceived competence scale for children. Child Dev 1982, 
53:87-97. 

50. Wichstrpm L: Harter's self-perception profile for adolescents: reliability, 
validity, and evaluation of the question format. J Pers Assess 1995, 65:100. 

51 . Dishman RK Motl RW, Sallis JF, Dunn AL, Birnbaum AS, Welk GJ, Bedimo-Rung 
AL, Voorhees CC, Jobe JB: Self-management strategies mediate self-efficacy 
and physical activity. Am J Prev Med 2005, 29:1 0-18. 

52. Motl RW, Dishman RK, Trost SG, Saunders RP, Dowda M, Felton G, Ward DS, 
Pate RR: Factorial validity and invariance of questionnaires measuring 
social-cognitive determinants of physical activity among adolescent girls. 
Prev Med 2000, 31:584-594. 

53. Glanz K, Rimer BK, Viswanath K Health Behavior and Health Education. 
San Francisco, CA: Jossey-Bass; 2008. 

54. Lytle L, Murray D, Evenson K Moody J, Pratt C, Metcalfe L, Parra-Medina D: 
Mediators affecting girls' levels of physical activity outside of school: findings 
from the trial of activity in adolescent girls. Ann Behav Med 2009, 38:1 24-1 36. 

55. Ajzen I: The theory of planned behavior. Organ Behav Hum Dec 1991, 
50:179-211. 

56. Nigg C: Explaining adolescent exercise behavior change: a longitudinal 
application of the transtheoretical model. Ann Behav Med 2001, 23:1 1-20. 

57. Sallis JF, Taylor WC, Dowda M, Freedson PS, Pate RR: Correlates of vigorous 
physical activity for children in grades 1 through 12: comparing 
parent-reported and objectively measured physical activity. Pediatr Exerc 
Sci 2002, 14:30-44. 

58. Harvey J, Eime R, Payne W: Effectiveness of the 2006 Commonwealth 
Games 10,000 steps walking challenge. 2009, 41:1673-1680. 

59. Tudor-Locke C, Bassett DJ: How many steps/day are enough? Preliminary 
pedometer indices for public health. 5porfs Med 2004, 34:1-8. 

60. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, Griffey R, 
Hensley M: Outcomes for implementation research: conceptual 
distinctions, measurment challenges, and research agenda. Adm Policy 
Ment Health 2011, 38:65-79. 

61 . Williams JW, Canterford L, Hesketh KD, Hardy P, Waters EB, Patton GC, 
Wake M: Changes in body mass index and health related quality of life 
from childhood to adolescence. IntJ Pediatr Obes 201 1, 6:e442-e448. 

62. Hilliard M, Lawrence J, Modi A, Anderson A, Crume T, Dolan L, Merchant A, 
Yi-Frazier J, Hood K Identification of minimal clinically important 
difference scores of the PedsQL in children, adolescents, and young 
adults with type 1 and type 2 diabetes. Diabetes Care 2013, 36:1891-1897. 

63. Jenkinson KA, Benson AC: Barriers to providing physical education and 
physical activity in Victorian state secondary schools. Aust J Teacher Educ 
2010, 35:1-17. 



Casey et al. BMC Public Health 2014, 14:649 
http://www.biomedcentral.com/1471-2458/14/649 



Page 1 5 of 1 5 



64. Marshall J, Hardman K: The state and status of physical education in 
schools in international context. Eur Phys Educ Rev 2000, 6:203-229. 

65. Fairclough S, Stratton G, Baldwin G: The contribution of secondary school 
physical education to lifetime physical activity. Eur Phys Educ Rev 2002, 
8:69-84. 

66. Trost S: Public Health and Physical Education. In Handbook of Physical 
Education. Edited by Kirk D, O'Sullivan M, MacDonald D. London: Sage; 
2006:163. 

67. Faber L, Hodges Kulinna P, Darst P: Strategies for physical activity 
promotion beyond the physical education classroom. J Phys Educ Rec 
Dance 2007, 78:27-31. 

68. Lubans DR, Foster C, Biddle SJH: A review of mediators of behavior in 
interventions to promote physical activity among children and 
adolescents. Prev Med 2008, 47:463-470. 

69. Plotnikoff RC, Costigan SA, Karunamuni N, Lubans DR: Social cognitive 
theories used to explain physical activity behavior in adolescents: a 
systematic review and meta-analysis. Prev Med 2013, 56:245-253. 

70. Light R, Kentel J, Kehler M, Atkinson M: Soft Pedagogy for a Hard Sport: 
Disrupting Hegemonic Masculinity in High School Rugby Through 
Feminist-Informed Pedagogy. In Soys' Bodies: Speaking the Unspoken. 
Edited by Kehler M, Atkinson M. New York: Peter lang Publishing Inc; 
2010:133-154. 

71. Metzler M: Instructional Models for Physical Education. 2nd edition. 
Scottsdale, Arizona: Holcomb Hathaway Publishers, Inc; 2005. 

72. Mesquita I, Farias C, Hastie P: The impact of a hybrid sport education- 
invasion games competence model soccer unit on students' decision 
making, skill execution and overall game performance. Eur Phys Educ Rev 
2012, 18:205-219. 

73. Mooney A, Casey M: "Girls get going': Using Games Sense to Promote 
Physical Activity Amongst Adolescent Girls in Rural and Regional 
Contexts in Australia'. In Contemporary Developments in Games Teaching. 
Edited by Light R, Harvey S, Quay J, Mooney A. Milton Park, Abingdon: 
Routledge; 2014. 

74. Ennis C: Creating a culturally relevant curriculum for disengaged girls. 

Sport Educ Soc 1999, 4:31-50. 

75. Kirk D: Physical Education Futures. Milton Park, Abingdon: Routledge; 2010. 

76. Varni J, Seid M, Kurtin P: PedsQL (TM) 4.0: reliability and validity of the 
pediatric of life inventory (TM) version 4.0 generic core scales in healthy 
and patient populations. Med Care 2001, 39:800-812. 

77. Scully M, Dixon H, White V, Beckmann K: Dietary, physical activity and 
sedentary behaviour among Australian secondary students in 2005. 
Health Promot Int 2007, 22:236-245. 



doi:10.1 186/1471-2458-14-649 

Cite this article as: Casey et at: Effectiveness of a school-community 
linked program on physical activity levels and health-related quality of 
life for adolescent girls. BMC Public Health 2014 14:649. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^'\ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



